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(71) We, HERCULES INGORPOR- 
ATED, a Coipdratioh organised under the 
laws of the State of Delaware^ United States 
of America, of 910 Market Street, Wilming- 
ton, State of Delaware, United States dl 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the inediod by whi(£ it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relates to dry pigment 
compositions in water-dispersible form and 
more particularly to the production of dry 
pigment compositions which are easily dis- 
persed in aqueous systems by hand mixing, 
which exhibit good flocculation resistance, 
and which develop upon dispeision in 
aqueous systems substandally the same 
strength and colour values as aqueous pig- 
ment dispersions. 

In the past various methods have been pro- 
posed to overcome die difficulties of uni- 
formly incorporadcg pigment in latex emul- 
sion paints. For example, in U.S. Patent No. 
3,067,053 to Tarantino there is described a 
method for coating pigment particles in press- 
cake form widi a non-ionic suiface-acdve 
agent (with or without an anionic surface- 
active agent) to improve the ease of disper- 
sion and pitxiuce colourants <^ outstanding 
strengdi and colour value. Shinies or pastes 
of these colourants are easily dispersed in 
lat^ system by a simple mixing or stirring 
operation and do not need to be milled to 
devdc^ stable colour values. However, when 
such slurries or pastes are dried and 
powdered, ease of dispersibility, rate of 
colour development and strengdi are con- 
siderably reduced over diek non-dxied 
counterparts. 

Tarantino in U.S, Patent No. 3,067,053 
also suggests using certain thickeners in 
amounts from about 0.8 to about 6 per cent 
by weight of the dry pigment to control the 
viscosity of the pastes or slurries. Such 
thickeners are said to have no eSect on the 
final tinctorial intensity of the pigment com- 
position but, if a dry produa is to be 
obtained, the thickener should be limited to 



pigmentary or cellulosic materials which are 50 
easily wettable, or dispersib^e after drying. 
The use of any colloid-type thickeners in an 
amdtmt greater than 7 per cent is not taught 
by Tarantino. 

Nagata et al in U.S. No. 3,652,313 teach 55 
improving the dispersibility of pigments in 
latex pamts by mixing the pigment with 
greater than 5 per cent and preferably from 
10 to 30 per cent by weight of the pig- 
ment of a water-soluble hydrosyallgrl cdlu- 60 
lose or a partially saponified poly(vinyl ace- 
tate) or its partially etherified derivative, and 
disdose that the pigment dispersions also 
show good redispersibility &er drying. 
Nagata et aL's dned dispersions, however, 65 
do not devdop the full colour value or 
exhibit the flocculation resistance of their 
non-dried counterparts. Dry pigment com- 
positions which are easily dispersed in 
aqueous systems and provide strength and 70 
colour qualities substantially equiv5ent to 
their aqueous counterparts are not produced 
according to the Nagata et al. patent 

In accordance with the Invention described 
and daimed in our Application No. 2357/75 75 
(Serial No. 1,489,693) we found that dry, 
water-dispersible compositions having broad 
compatibility in latex and other aqueous sys- 
tems can be produced and that such dry com- 
positions exhibit good flocculation resistance 80 
and devdop substantially the same strength 
and cobur value as aqueous pigment disper- 
sions which have not been dried. Tlie, 
phrases '^substantially the same as" and 
"substantially equivalent to'*, as used through- 85 
out this specification to denote strength and/or 
colour value of pigments, are intended 
to mean a strength or colour value which 
varies from the comparison by not more dian 
about 5 per cent Application No. 2357/75 90 
(Serial No. 1,489,693) provides a process 
for preparing a dry water-dispersibfe pig- • 
ment composition, and the compositions so 
produced, havii^ die above properties, said 
process comprising the steps of: forming a 95 
homogeneous mixture comprising milled or 
homogenized pigment, water and, by wdg^t 
of the pigment; (a) horn 15 to 45 per cent 
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of a Aonionic dispecsin| agent of Ae poly- have been found to be useful in this inven- 
ether aicohd type, the ^lene oxlderal^ are of the types known as polyether 

diamine block polymer type oir the polyoxy- alocfliois, alkylene . oidde-alkylerie diamine 

ethylene -glycol or glycerbl ester .type, (b) block polymers and polyoxyediylene glycol. 

S from 10 to 70 per cent of at least one water- esters or ^ycerd esters and general]^ have an 70 

dispersible nonionic polymer selected from HLB greater than 11. and' preferably fiom 12 

- (1) an at least partially hydrolyzed polymer to 18. Preferred nonionic dispersing agents 

of vinyl acetate, (2) a polymer of an N-vinyi of the polyether sdcohol type are die con- 

pyrrolidone and (3) mistutes ther^ and (c) densates of ethylene oxide and an alcohol 

10 from Q to about 40 per cent a nonionic such as a rosin alcohol or an alWI phenol. 75 

coUotd; and removing the water from said Particularly . preferred are the alkyiaryl pofy- 

mixture, until a dry compositioQ is obtained, ether alcohols which contain an average of 9 

^ the total amount of di^ersmg agent, poly^ to 40 tnoles of ethylene oxide per mole of 

met and colloid being from 20 to 45 per alcohol and contain alkyi groups of 8 or 9 

15 cent by weight of the dry * composition and carbon atoms. The polyether alcohol ^pe dis- 80 

the weight ratio of polymer plus colloid to persing agents are commercially avauable as 

dispersing agent being greater than 0.85. the Tritons, (r^stered Trade Mark), e-g., 

We have now found that the weight ratio X-100, X-102, N-101 and N-111 of Rohm 

of polymer plus colbid to dispersing agent and Haas Co., the Igepals of General Aniline 

20 need not be greater than 0.85. Accordingly & Film Corp., the Hyonics (register^ Trade 85 

the present invention provides a process ana Marl0 of Kopco Oiemical Co. and ,the Tef- 

composition, according ..to -Application - No. gitds (registered Trade. Mark) of Union 

2357/75 (Serial No. 1^489,iS93): modified in Carbide Corp. Typical of the allgrlene oxide- 

tfaat said ratio .is not greater than 0.85. axnine block copolymer type dispersing agents 

25 The compositions of the'invendon are thus' ate the materims formed to the ad:dition of an, 90- 

dty pigment 4:onoentrates comprising from 55 aUylene oxide to an aDcylene diamine, as for 

to 80 per cent by wei^t of pigment and example by the addition ci propylene oride to ^ 

from 45 to 20 per cent by wei^t of a non- ethylene diamine followed by the addition of 

ionic material comprising, based on the ethylene oxide, . tfepersing agents of this type 

30 weight of the pigment, from 15 to 45 per are commercially available as the Tetronics of 95 

cent of a nonionic dispersing agent of the Wyandotte Qiemicals Corp. Noni.onic dis- 

polyether alcohol type, the alkylene oxide- persing agents rf the polyoxyethylene glycol 

alkylene diamine block polymer type or poly- or glycerol ester type include the eihoxylated 

oxyethylene glycol ester or glycerol ester fatty and rosin add esters such as the 

35 type, from 10 to 70 per pent of at least one polyoxyethylene glycol fatty , and/or rosih 100 

>vater-dispersible nonionic polymer sdected .acid esters and ie polyoxyethylene fatty_ ' • 

from (1) an at least pardally hydrolyzed poly- g^ycSirides containmg at least 10 tables 

. mer .-of vinyl acetate and (2) a polymer of of ethylene oxide per mole of such 

an N-vinyl pyrrdidone, and from 0 to 40 adds a$j:oconut fatty add, stearic add, oleic 

40 per cent of a nonionic colloid, the. weight add and rosin/fetty acH combinations, Dis- 105 

ratio of polymer- plus colloid to dispersing persing agents of diis type are commercially . '. 

agent being not greater than 0.85. Preferably available as die Ethofats (registered Trade 

the composidons are concentrates containing Mark) of Armour Industrial Qiemical Co. and 

60—75 per cent and most preferably 60—70 Adas G-1295 and G-1300 of Adas Oiemical 

45' per cent pigment. Division of LCL Anaerica, Inc. (Adas is a 110 

. The invention can be practiced with the regstered Trade Mark), 
inotganic and organic prime pigments. The amount of nonionic dispersing agent 

extmler pigments, metalhc pigments, the necessary will, as stated, fall wimin the range 

various finely-divided channd and furnace of ,15 to 45 per cent by wdgfat of the pig- 

50 blacks and the like. Typicial pigments indude ment and sufficient dispersing agent must be 115 

organic pigments sudi, as. diarylide yellow, present to. provide ease of processing and 

the phthalocyanine blues and greeny the quin- partide size reduction. Usually^ an amount 

acridone r^ and. voilets, dioiazine violet between 15 and 35 per cent by wd^t of 

and the like; and inoiganic pigments such die pigment will provide, good dispersibHity 

55 as the cadmium teds and yellows, the cad- without detriment to any other d^irable. 120 
mium sulfide type pigments, the mdybdate . properties. / 
oranges, iron oxide yellow, and redj and ±e The practice of the invention also requires 
Hke. Also suitable are the hydrophilic type, die presence of from 10 to 70 per cent by . 

pigments such as, for example, titanium weight of the pigment of a water-dispersible 

60 dioxide and ±e lead chromate colours. . nonionic polymer which is either an at least 125 
As stated above, the use of a certain type . partially hydidyzed j)olymer of vinyl acetate;, 
of non-ionic dispersing agent in an ainoimt a polymer of an N-vinyl pyrrdidone or a mix- 
ranging from 15 to 45 per cent by wdght ture. thereof. The function of the polymer is 
of the pigment is nedessaxy .to die practice of . multiphase since it acts synergisticall^ with 

65 this inventi5>ii. The dispetsmg agents which the dispeTSfflg ag^t, to reduce the pigment 130 
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particle size beyond that which can be zccom- 
plished by die dispersing agent alone, acts as 
a coating for the pigment particles to prevent 
reagglomeration dudng the drying process, 

5 acts to prevent flopodation and provides 
broad compatibility in a broad variety of 
aqueous ^sterns. 

The at least partially hydrolyzed polymers 
of vinyl acetate whidi can be employed in 

10 the present invention are the completely 
water-dispersible and preferably the water- 
soluble products obtained by partial to com- 
plete hydrolysis of poIy(vinyl acetate). While 
ail molecular weights and degrees of hydros 

IS lysis are us^> £e hi^er molecular weight 
grades disperse more slowly and the more 
highly hydrolyzed grades such as the fully 
hydrolyzed ^ades of poIy(vinyl alcohol) 
reduce somewhat the water sensitivity of the 

20 pigment concentrates. The preferred hydro- 
lyzed polymers of vinyl acetate yfhick meet 
die above requirements and are useful in the 
practice of the invention iiiclude the water- 
soluble pdymers which are at least 70 per 

25 cent hyorolyzedj and preferably 80 to 90 per 
cent hydrolyzed, and which have a molecular 
weight widiin the range of 2000 to 130,000, 
and preferably from 2000 to 95,000. Such 
polymers are available commercially as the 

30 Gelvatols (registered Trade Mark) (Monsanto 
Company), Ae Elvanols (E. I. du Pont de 
Nemoiurs and Company), die Lemols (Borden 
Chemical Company) and the Vinols (Airco 
Coip.). Also useful are the water-soluble 

35 ether derivatives of the partially hydrolyzed 
poly(vinyl acetates) or the poly(vinyl alcohol)s 
wherein a portion and prderably at least 10 
per cent of the hydroxyl groups are reacted 
widi an alkylene oxide such as ethylene oxide. 

40 The polymers <rf an N-vinyl pyrrolidone 
which are useful in the practice of die inven- 
tion are the water-<iispersiWe nonionic poly- 
mers. Particulady useful are polymers con- 
taining from 35 to 100 mole per cent of units 

45 of the formula: 



-CH, 



H2C- 



-CH— CH2- 



wherein R and are hydrogen, methyl or 
ethyl and from 0 to 65 mole per cent units of 
one or more monoethylenically imsaturated 

50 comonomers which will yield with the N- 
vinyl pyrrolidone nonionic copolymers having 
water-dispersibili^. Thus the preferred N - 
vinyl pyrrolidones indiide N - vinyl pyrroli- 
done, N - vinyl - 5 - methyl pvnolidone, N - 

55 vinyl - 5 - ether pyrrolidon^ N - vinyl - 5,5 - 
dimethyl pyrrolidone, N - vinyl - 53 - 
diethyl pyrrolidone and N - vinyl - 5 - 
me±yl - 5 - ether p3rnolidone. 
Typical comonomers tdiich can be poly- 



merized widi the N - vinyl pyrrolidones 
include vinyl esters such as vinyl acetate, 
aciylic acid esters such as ethyl acrylate, 
methacrylic acid esters such as mediyl raeth- 
acrylate, viny alkyl ethers such as vinyl qrdo- 
hexyl ether, vinyl halides such as vinyl 
ddoride, allyl alcohol, aciylonitril^ vinyl 
carbazole and siyrene. 

The most preferred polymers of N - vinyl 
pyrrolidones are the homopolymers of N - 
vinyl pyrrolidone and its copolymers with 
vinyl esters having K-values from ID to 140 
and preferably from 10 to 60. Relative vis- 
cosity measurements which are designated as 
K-vdues are described in Modern Plastics, 
2i, No. 3, pages 157—161, 212, 214, 216 
and 218 (1945). The polymers are readily 
obtained by conventional polymerization* pro- 
cedures and are available commercially as the 
Plasdones, Polyclars and PVPs (General 
Anilhie and I^mi Corp.), 

Other nonionic materials can also be 
present providing they do not detract from 
the advantages of the invention, Particularly 
useful are die nonionic materials, known as 
protective colloids. They can be present in 
amounts up to 40 per cent by we^t of the 
pigment but usually will only be employed 
at low pigment concentrations. If present, the 
colloid preferably comprise from 5 . to 
35 per cent and most prrferably from 10 
to 30 per cent by weigjit of the pigment. 
Useful coUoids include £e nonionic cellulose 
ethers, stardies and starch derivatives, the 
natural gunas, poly(alliylene oxides), poly- 
(alkylene glycols) and polyacrylamidc. Par- 
ticularly pr^erred colloids are methyl cellu- 
lose, hydroxyethyl cellulose, hydroxypropyl 
cellulose starch pregdatinized starch, dextrin, 
hydroxypropyl stardh, tapioca floiur, wheat 
starch, casein, egg albumm, blood albumin, 
gelatin, bone glue, gum arable, gum traga- 
canth, locust bean gum, polyac^lamide, and 
poly(ethylene oxide). 

Other nonionic materials such as wetting 
agents; antifoammg agents, etc., can be 
induded in amounts up to about 3 per cent 
by weight of the pigment, if desired. 

As stated, the process of the inventk)n 
comprises, in brief, the steps of forming a 
specific homogeneous mixture, and drying the 
mixture. The first step can be carried out in 
one or more stages. U one stage is used, all 
of die ingredients, Le., die pipnen^ dispers- 
ing agen^ polymer, colloid, if present, and 
water are niilled or homogenized convention- 
ally as, for example, in a pebble null of a 
Gaulin homogenizer until a homogeneous mix- 
ture is formed. If two stages are employed, 
and such is generally preferred from the 
standpoint of economics, an aqueous disper- 
sion of the pigment is first produced by mill- 
ing or homogenizing the pigment in water 
in the presence of the nonionic dispersing 
agents the pigment preferably being in press- 
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cake form and then the pigment dispezsion 
so produced is' intimately mixed m- a second 
stage with the desired amount of the water- 
dispersible nonionic polymer and colloid, if 

S employed. The mixing of the second stage 
can be carried out in any known manner for 
mixing solids and liquids and is suitably car- 
ried out by stirring and then homogenizing. 
The first step of the process is dehydration 

10 herein the water is removed until a diy 
coinpositipn is obtained. Preferably the water 
is removed by spray diying which gives a 
findyKiivided, dusdess product direcdy. 
Alternatively, the water may be removed by 

15 tray drying and die dried product cryogenic- 
ally ground to produce a product in powdery 
form. 

The invention is further illustrated by the 
following examples wherein all parts and per- 
20 centages are by weig}it unless otherwise indi- 
cated. 

EXAMPLE 1 
198 parts of copper phthalocyanine green 
presscake containing 64.5 parts of pigment 

25 (dry basis), 16.15 parts of isooctyl phenyl 
polyedioxyethanol and 70 parts of water were 
added to a stainless steel tank equipped with 
an agitator and die tank contents were stirred 
for 30 minutes at 25^0 until. delSoccuIation 

30 had occurred. The deflocculated pigment was 
passed twice through a homogenizer, follow- 
ing the aqueous dispersion so produced was 
agitated for 30 minutes with 0.3. part of an 
anti-foaming agent, 12.9 parts of isooctyl 

35 phenyl polyethoxyethanol and 6.45 parts of 
the hydrolyzed jx)ly(vinyl acetate) having an 
average molecular weight of 10^000 and resi- 
dual poly (vinyl acetate) content of 19 J xo 
21.5 per cent and being 87.7 to 89 per cent 

40 hydrolyzed. The mixture was passed twice 
throu^ a homogenizer and Ac resulting 
homogenized mixture was air dried for 30 
hours at 60°C The dried product was mixed 
with dry ice in the weight ratio of about 

45 10/1 and the mixture was micropulverized 
througjb. a 1/16-inch screen. The resulting 
product was a dry redispersible concentrate 
containing 64.5 per cent pigment in die form 
of non;dusting partides. 

50 The dispersibility characteristics of the pig- 
mentary product of this Examph were evalu- 
ated by: hand mixing 1 part of tide spray 
dried pigment concentrate widi 100 parts dF 
a commercial latex paint formulation (Rpga^ 

55 Wall Satin) containing 



percent 
65.6 Titanium dioxide 
20.1 Silicates 

Film-forming vehicle (vinyl 
143 acrylic aqueous- emulsion) 



60 



until a uniform paint dispersion was obtained 
(about 5 minutes). "Re|al" is a registered 
Trade Mark. The paint dispersion was. next 



separated into two equal portions and one 
portion was stirred for aii additional 3 65 
minutes using a pnujeUer^ype power stirrer. 
Visual comparison of the hand-mixed and die 
power stirred paints for tint strength on paper 
stock indicated no differences in tin strengms. 

Tint stren^ and fiocculation resistance of 70 
the hand-nuxed and power-stirred paints 
were further evaluated by comparison with a 
control paint prepared in the same manner 
as above except that an equal mount on a 
pigment basis of an aqueous pigment disper- 75 
sion was substituted for the spray-dtied pig- 
ment concentrate. 

When the product was evaluated in Regal 
Wall Satin according to the foregoing pro- 
cedure, its colour strength, flocculation resist- 80 
ance and compatibility were substantially 
equivalent (at equal pigment level) to a con- 
trol in which the aqueous pigment dispersion 
referred to was die aqueous counterpart of the 
pigment concentrate of this Example, i.e., the 85 
m^ned homogeneous smtture. 

BXAMPUB 2 
The procedure of Example 1 was repeated 
except that 6.45 parts of poly(N - vinyl 
pyrrolidone) having an average molecular 90 
weight of about lO^OOO and a K-value of 
15—21 were substituted for the hydrolyzed 
poly(vinyl acetate). The resulting product was 
a dry, redispersible concentrate containing 
64.5 per cent pigment in the form of non- 95 
dusting particles. When the product was 
evaluated in Regal Wall Satin according to 
the procedure of Example 1, its colour 
strengdi, flocculation resistance and com- 
patibility were substantially equivalent (at 100 
equal pigment level) to its aqueous coimter- 
part and to the commercial aqueous pigment 
dispersion Super IMPerse Green (phthalo- 
cyanine)— 'X-3289— Hercules Incorporated. 

WHAT WE CLAIM IS:— 105 
1. A process for preparing a dry, watp- 
dispersible pigment composition comprising 
die steps of: forming a homogeneous mix- 
ture comprising milled or homogenized pig- 
ment, vrater and, by weight of pi^ncnt: (a) 110 
from 15 to 45 per cent of a nonionic dispers- 
ing agent of the polyether alcohol type, the 
al^lene oxide-alkylene diamine block poly- 
mer type or the polyoxyethylene gjycol ester 
or gtycerol ester type; (b) from 10 to 70 115 
per cent of at least one water-dispersible 
nonionic pcdymer which is (1) an at least 
partially hydrolyKd polymer of vinyl acetate, 

(2) a polymer of an N - vinyl pyrroUdone or 

(3) a mixture thereof; and (c) from 0 to 40 120 
per cent of a nonionic colloid; and removing 

die water from said mixture imtil a dry 
composition is obtained, the total amount of 
dispersing agent, pofymer and colloid being 
&om 20 to 45 per cent by weight of the dry 125 
conoposition and the weight ratio of polymer 
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10 



15 



20 



25 



plus colloid CO dispersing agent being not 
greater tban 0;85. 

2. A process according to Claim 1, com- 
prisiDg: (i) millihg or homogenizing the pig- 
ment in water in the presence of component 
(a) to form an aqueous pigment dispersion; 
(ii) mixing said pigment dispersion with com- 
ponent (b) and compcment (c) until a homo- 
geneous mixture is formed; and (iii) remov- 
ing the water from said mixture. 

3. A process according to Qaim 1 or 2^ 
wherein die water is removed from said mix- 
ture by spray drying the mixture. 

4. A process according to any preceding 
Qaim^ wherein die polymer (b) is 80 to 9& 
percent hydrolyzed pdy(vinyl acetate). 

5. A process according to anv of Claims 
1 to wherein the polymer (b) is poly(N- 
vinyl pyrrolidone). 

6. A process for preparing a dry, water- 
dispersible pigment composidpii substantially 
as described in any of the foregoing 
Examples. 

7. A dry^ water-dispersible pigment com- 
position comprising from 55 to 80 per cent 
of pigment and from 45 to 20 per cent of a 
nonionic material comprising^ based on the 



weigiht of the pigment, from 15 to 45 per 
cent of a noziioiuc dispersing agent of the poly- 
ether alcohol ^pe, allcylene oxide-all^lene di- 30 
amine block polymer type or polyoxyethylene 
gjycol or glycerol ester type, from 10 to 70 
per ^ c«it of at least one water-dispersible . 
nonionic polymer which is (1) an at least par- 
tially hydrolyzed polymer of vinyl acetate, (2) 35 
a polymer of N - vinyl pyrrolidone or (3) a 
mixture thereof; and from 0 to 40 per cent 
of a nonionic colloid, the weight ratio of 
polymer plus colloid to dispersing agent being 
not greater than 0.85. 40 

8. A dry water-^iispersibk pigment com- 
position produced according to any of Qaims 
1 to 6. 

9. A composition according to Gaim 7 or 

8, wfaerdn the cdldd is a staich derivative 45 
yjAldx is present in an amount xanging from 
5 to 35 per cent by wd^ of die pigment 

For die Applicants, 
CARPAiAELS & RANSFORD, 
Chartered Patent Agents, 
43, Bioomsbury Square, 
Lcmdon, WC1A .2RA. 
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